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    ﭼﻜﻴﺪه
، ﻣﻨﺠﺮ ﺑﻪ ﭘﻴﺎﻣﺪﻫﺎي ﻋﺼﺒﻲ و ﭘﺎﺗﻮﻟﻮژﻳﻜﻲ ﻣﺨﺮّﺑﻲ ﻣﻲ ﺷﻮد. ICS() ﻧﺨﺎﻋﻲﻃﻨﺎب ﺿﺎﻳﻌﻪ  :ﻣﻘﺪﻣﻪ و اﻫﺪاف
و  9-PMMاز ﺟﻤﻠﻪ واﺳﻄﻪ ﻫﺎي آﺳﻴﺐ ﺛﺎﻧﻮﻳﻪ ﭘﺲ از ﺿﺎﻳﻌﻪ ﻧﺨﺎﻋﻲ ﻫﺴﺘﻨﺪ.  )sPMM(ﻣﺎﺗﺮﻳﻜﺲ ﻣﺘﺎﻟﻮﭘﺮوﺗﺌﻴﻨﺎزﻫﺎ 
ﻧﻘﺶ دارﻧﺪ. ﻣﺸﺨﺺ ﺷﺪه ﻛﻪ  ICSﺑﻪ ﺗﺮﺗﻴﺐ در ﺗﺠﺰﻳﻪ ﻣﺎﺗﺮﻳﻜﺲ ﺧﺎرج ﺳﻠﻮﻟﻲ در ﻓﺎز ﺣﺎد و ﻣﺰﻣﻦ ﭘﺲ از  2-PMM
و واﺳﻄﻪ ﻫﺎي اﻟﺘﻬﺎب زا اﻓﺰاﻳﺶ ﻣﻲ ﻳﺎﺑﺪ. ﺑﺎ ﺗﻮﺟﻪ )SNR( و ﻧﻴﺘﺮوژن )SOR( ﻣﻘﺪار آﻧﻬﺎ ﺗﻮﺳﻂ ﮔﻮﻧﻪ ﻫﺎي ﻓﻌﺎل اﻛﺴﻴﮋن 
 2-PMMﺑﻪ وﻳﮋﮔﻲ ﻫﺎي ﺿﺪ اﻟﺘﻬﺎﺑﻲ و آﻧﺘﻲ اﻛﺴﻴﺪاﻧﻲ ﺗﺮﻫﺎﻟﻮز، اﺛﺮ ﻏﻠﻈﺖ ﻫﺎي ﻣﺨﺘﻠﻒ ﺗﺮﻫﺎﻟﻮز ﺑﺮ ﻣﻴﺰان ﺑﻴﺎن ژن ﻫﺎي 
   ﮔﺮﻓﺖ. ﺑﺮرﺳﻲ ﻗﺮار دﻣﻮرﺑﻌﺪ از ﺿﺎﻳﻌﻪ ﻃﻨﺎب ﻧﺨﺎﻋﻲ  9-PMMو 
)ﻣﻮش ﻫﺎﻳﻲ ﻛﻪ  mahSﺷﺎﻣﻞ ﮔﺮوه  ﮔﺮوه 6ﮔﺮم( در  052-003ﺳﺮ ﻣﻮش ﺻﺤﺮاﻳﻲ ﻧﺮ ) 09 روش اﺟﺮا:
)ﻣﻮش ﻫﺎﻳﻲ ﻛﻪ ﺗﺤﺖ ﻻﻣﻴﻨﻜﺘﻮﻣﻲ و آﺳﻴﺐ ﻧﺨﺎﻋﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ(، ﮔﺮوه ﺣﻼل ICS ﺗﺤﺖ ﻻﻣﻴﻨﻜﺘﻮﻣﻲ ﻗﺮار ﮔﺮﻓﺘﻨﺪ(، ﮔﺮوه 
 T001، T01ﺴﻔﺎت ﺳﺎﻟﻴﻦ ﺗﺰرﻳﻖ ﺷﺪ( و ﮔﺮوه ﻫﺎي ﻣﻴﻜﺮوﻟﻴﺘﺮ ﺑﺎﻓﺮ ﻓ 6ﺑﻪ ﻧﺨﺎع آﻧﻬﺎ  ،ICS )ﻣﻮش ﻫﺎﻳﻲ ﻛﻪ ﺑﻼﻓﺎﺻﻠﻪ ﭘﺲ از
ﻣﻴﻠﻲ ﻣﻮﻻر  0001و  001، 01ﻣﻴﻜﺮوﻟﻴﺘﺮ ﻣﺤﻠﻮل ﺗﺮﻫﺎﻟﻮز  6ﺑﻪ ﻧﺨﺎع آﻧﻬﺎ  ICS)ﻣﻮش ﻫﺎﻳﻲ ﻛﻪ ﺑﻼﻓﺎﺻﻠﻪ ﭘﺲ از  T0001 و
ﻛﺸﺘﻪ ﺷﺪﻧﺪ. ﺑﻴﺎن ﻧﺴﺒﻲ ژن ﻫﺎي  ICSﭘﺲ از  7و  3، 1ﺗﺰرﻳﻖ ﺷﺪ( ﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ. ﺳﭙﺲ ﺣﻴﻮاﻧﺎت در روزﻫﺎي 
  اﻧﺪازه ﮔﻴﺮي ﺷﺪ. RCP emiT-laeRﺑﺎ اﺳﺘﻔﺎده از ﺗﻜﻨﻴﻚ  9-PMMو  2-PMM
ﺑﻪ ﻃﻮر  ANRmدر ﺳﻄﺢ  9-PMMو  2-PMMﻧﺘﺎﻳﺞ ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﻧﺸﺎن داد ﻛﻪ ﺑﻴﺎن ژن ﻫﺎي  ﻳﺎﻓﺘﻪ ﻫﺎ:
 <p(.0/10)ﭘﺲ از آﺳﻴﺐ اﻓﺰاﻳﺶ ﻳﺎﻓﺖ  7و  3در روزﻫﺎي  mahSﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه  ICSﻣﻌﻨﻲ داري در ﮔﺮوه 
داراي اﺧﺘﻼف ﻣﻌﻨﻲ  ﻓﻮق ﻫﺎيزﻣﺎنﻳﻚ از  ﻫﻴﭻدر  ICSﺑﻴﻦ ﮔﺮوه ﻫﺎي ﺣﻼل و  9-PMM و 2-PMM  ANRmﻣﻴﺰان
را ﻧﺴﺒﺖ ﺑﻪ ﮔﺮوه ﺣﻼل در روزﻫﺎي  9-PMMو  2-PMM ANRmﺳﻄﺢ  ،ﻣﻴﻠﻲ ﻣﻮﻻر 01درﻣﺎن ﺑﺎ ﺗﺮﻫﺎﻟﻮز  .داري ﻧﺒﻮد
اﻣﺎ ﻏﻠﻈﺖ ﻫﺎي ﺑﺎﻻﺗﺮ ﺗﺮﻫﺎﻟﻮز ﺑﻴﺎن ژن  ،<p(0/10)ﭘﺲ از ﺿﺮﺑﻪ ﻛﺎﻫﺶ داد ﻛﻪ از ﻧﻈﺮ آﻣﺎري ﻣﻌﻨﻲ دار ﺑﻮد  7و  3
ﻣﻌﻨﻲ دار ﺷﺪ  ICSﭘﺲ از  7روز ﺑﻌﺪ از ﺿﺮﺑﻪ اﻓﺰاﻳﺶ داد ﻛﻪ در روز  7و  3ﺣﻼل،  را در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه 2-PMM
را در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﮔﺮوه  9-PMM ANRmﻣﻴﻠﻲ ﻣﻮﻻر ﺳﻄﺢ  0001و  001ﺑﻪ ﻃﻮر ﻣﺸﺎﺑﻬﻲ، درﻣﺎن ﺑﺎ ﺗﺮﻫﺎﻟﻮز  <p(.0/50)
  <p(.0/50) دادﺑﻪ ﻃﻮر ﻣﻌﻨﻲ داري اﻓﺰاﻳﺶ  ICSﭘﺲ از  7و  3ﺣﻼل در روزﻫﺎي 
  
  
:يﺮﻴﮔ ﻪﺠﻴﺘﻧ زا ﺪﻌﺑ SCI،  يﺎﻫ نژ نﺎﻴﺑMMP-2  وMMP-9  ﺶﻳاﺰﻓاﺖﻓﺎﻳ ﺶﻫﺎﻛ .نﺎﻴﺑ رد نژيﺎﻫ       
MMP-2  وMMP-9  زﻮﻟﺎﻫﺮﺗ ﺎﺑ نﺎﻣرد ردmM 10 ﺪﺷ هﺪﻫﺎﺸﻣ،اﺬﻟ .  ﺖﻈﻠﻏ رد زﻮﻟﺎﻫﺮﺗ ﺰﻳﻮﺠﺗ نﺎﻣرد رد ﺪﻧاﻮﺗ ﻲﻣ ﻢﻛ
.دﺮﻴﮕﺑ راﺮﻗ ﺮﻈﻧ ﺪﻣ ﻲﻋﺎﺨﻧ ﻪﻌﻳﺎﺿ 
:يﺪﻴﻠﻛ تﺎﻤﻠﻛ  يﺎﻫزﺎﻨﻴﺌﺗوﺮﭘﻮﻟﺎﺘﻣ ﺲﻜﻳﺮﺗﺎﻣ ،زﻮﻟﺎﻫﺮﺗ ،ﻲﻋﺎﺨﻧ ﻪﻌﻳﺎﺿ2  و9نژ نﺎﻴﺑ ،  
 
 
Abstract 
Background: Spinal cord injury (SCI) results in devastating neurological and pathological 
consequences. Matrix metalloproteinases (MMPs) are among mediators of secondary damage 
after spinal cord injury. MMP-٩ and MMP-٢ contribute to the breakdown of extracellular matrix 
in acute and chronic phases following SCI, respectively. It has been shown that they are 
upregulated by reactive oxygen (ROS) and nitrogen species (RNS) and inflammatory mediators. 
Regarding anti-inflammatory and anti-oxidant properties of trehalose, the effect of different 
concentrations of trehalose on the expression of MMP-٢ and MMP-٩ genes at mRNA level 
following spinal cord injury was investigated. 
Methods: A total of ٩٠ male rats (٢٥٠-٣٠٠ g) were studied in ٦ groups including Sham group 
(rats were subjected to laminectomy); SCI group (rats were subjected to both laminectomy and 
spinal cord injury); vehicle group (rats received ٦ μl of phosphate buffered saline (PBS) to the 
lesion site immediately after SCI); and T١٠, T١٠٠ and T١٠٠٠ groups (rats received trehalose 
intrathecally at ١٠, ١٠٠ and ١٠٠٠ mM concentrations in a volume of ٦ μl following SCI). Then, 
rats were killed at ١, ٣, and ٧ days following SCI. The relative expression of MMP-٢ and MMP-
٩ genes was measured using Real Time PCR technique. 
Results: The results of this study showed that MMP-٢ and MMP-٩ genes expression at mRNA 
level increased significantly in SCI group compared to Sham group on days ٣ and ٧ after injury 
(p<٠٫٠١). The level of MMP-٢ and MMP-٩ mRNA between vehicle and SCI groups showed no 
significant difference at any time points. Treatment with ١٠ mM trehalose decreased mRNA 
level of both MMP-٢ and MMP-٩ at ٣ and ٧ days after trauma compared to vehicle group which 
was statistically significant (p<٠٫٠١). However, higher concentrations of trehalose upregulated 
MMP-٢ gene  expression in comparison with vehicle group at ٣ and ٧ days after trauma which 
was significant at ٧ days post-SCI (p<٠٫٠٥). Similarly, treatment with ١٠٠ and ١٠٠٠ mM 
trehalose increased mRNA level of MMP-٩ compared to vehicle group at ٣ and ٧ days after SCI 
significantly (p<٠٫٠٥).  
Conclusion: MMP-٢ and MMP-٩ genes expression increased after SCI. A decrease in MMP-٢ 
and MMP-٩ genes expression was observed with ١٠ mM trehalose treatment. Therefore, 
administration of trehalose at low concentration can be considered in treatment of spinal cord 
injury. 
Key words: Spinal cord injury, Trehalose, Matrix metalloproteinases ٢ and ٩, Gene expression 
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